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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
inventbn was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 rejected under 35 U.S.C. 103(a) as being unpatentable over Fang et al. 
(2003/0104126) In view of Kori et al. (6,551 ,929). 

Fang et al. disclose: (a) positioning the substrate in the reaction chamber; (b) 
exposing the substrate to a boron-containing species to form a boron-containing layer 
([0020] and [0023]); (c) contacting the boron-containing layer with a tungsten-containing 
precursor to form a tungsten nucleation layer ([0026]); (d) depositing a bulk tungsten 
layer over the tungsten nucleation layer to form the tungsten film ([0057]); and further 
comprising repeating (b) and (c) prior to (d) (See [0023] and [0026]). 

Fang et al. do not disclose wherein at least one of the boron-containing species 
and the tungsten containing precursor reactants is provided to the reaction chamber by 
stabilizing a flow of the reactant by diverting the flow to an exhaust port without passing 
through the reaction chamber; and then pressurizing a gas line leading to the reaction 
chamber by flowing the reactant to the gas line prior to allowing the reactant to enter the 
reaction chamber. 
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The Examiner takes judicial notice that Is well known In the art at the time of the 
Invention to provide at least one of the boron-containing species and the tungsten 
containing precursor reactants to the reaction chamber by stabilizing a flow of the 
reactant by diverting the flow to an exhaust port without passing through the reaction 
chamber; and then pressurizing a gas line leading to the reaction chamber by flowing 
the reactant to the gas line prior to allowing the reactant to enter the reaction chamber. 
It would have been within the scope of one of ordinary skill in the art to apply this 
process to allow the reactant to enter the reaction chamber. 

Re claim 2, It is well known In the art at the time of the Invention that reaction 
chamber could have multiple stations. 

Re claims 3-6, 14. One of ordinary skill In the art would have been led to the 
recited sheet resistance and thickness through routine experimentation to achieve a 
desired device dimension, device associated characteristics and device density on the 
finished wafer. In addition, the selection of the tungsten thickness and the boron- 
containing layer thickness, its obvious because It Is a matter of determining optimum 
process conditions by routine experimentation with a limited number of species of result 
effective variables. These claims are prima facie obvious without showing that the 
claimed ranges achieve unexpected results relative to the prior art range. In re 
Woodruff, 16 USPQ2d 1935, 1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 
1685, 1688 (Fed. CIr. 1996)(claimed ranges or a result effective variable, which do not 
overiap the prior art ranges, are unpatentable unless they produce a new and 
unexpected result which is different in kind and not merely In degree from the results of 
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the prior art). See also In re Boesch, 205 USPQ 216 (CCPA) (discovery of optimum 
value of result effective variable in known process Is ordinarily within skill or art) and In 
re Aller, 105 USPQ 233 (CCPA 1995) (selection of optimum ranges within prior art 
general conditions is obvious). 

Note that the specification contains no disclosure of either the critical nature of 
the claimed sheet resistance and tungsten thickness or any unexpected results arising 
therefrom. Where patentability is said to be based upon particular chosen sheet 
resistance and tungsten thickness or upon another variable recited in a claim, the 
Applicant must show that the chosen sheet resistance and tungsten thickness are 
critical. In re Woodruf . 919 F.2d 1575. 1578. 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Note that Kobayashi et al. disclose forming a boron-containing layer of 200 nm, 
which is equal to 20 A. This thickness is close to the one recited in claim 40, therefore 
this is a proof that the thickness of the boron-containing layer is a result effective 
variable. 

Re claim 7, Fang et al. do not disclose after (b) and before (c). and after (c) and 
before (d), purging the reaction chamber. 

Kori et al. disclose further comprising after (b) and before (c), and after (c) and 
before (d), purging the reaction chamber (See fig. 13). 

It would have been within the scope of one of ordinary skill in the art to combine 
the teachings of Fang et al. and Kori et al. to enable the purging step of Kori et al. to be 
performed in the process of Fang et al. in order to exhaust the gases property. 
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Re claim 8, Kori et al. disclose wherein purging the reaction chamber comprises 
flowing carrier gas through the reaction chamber (Col. 5, lines 30-35). 

Re claim 9, Kori et al. disclose wherein the carrier gas comprises nitrogen (Col. 
5, lines 30-35). 

Re claim 10, Kori et al. disclose wherein the substrate temperature during (b) and 
(c) is between 250 °C and about 450 °C (Col. 6, lines 15-17), which is within the range 
recited of claim 10 (200-475 °C). 

Re claim 11, Kori et al. disclose wherein the reaction chamber pressure during 
(b) and (c) is between 1 Torr and about 10 Torr (Col. 6, line 32), which is within the 
range recited of claim 1 1 (1-350 Torr). 

Re claim 12, Kori et al. disclose where the boron-containing species is a borane 
(Col. 8, lines 33-34). 

Re claim 13, Kori et al. disclose wherein the borane is diborane (B2H6) (Col. 8, 
lines 33-34). 

Re claim 15, Kori et al. disclose wherein the tungsten-containing precursor is 
WFe (Col. 5, line 25). 

Re claim 16, Kori et al. disclose wherein (c) occurs for a time period sufficient to 
consume substantially all of the boron in the boron-containing layer (Col. 5, lines 35-50). 

Re claim 17, Kori et al. disclose wherein the boron-containing species flow is 
stabilized. 
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Re claim 18, Kori et al. disclose wherein the boron-containing species is 
delivered to the reaction chamber in (b) in a dilution gas comprising nitrogen (Col. 5, 
lines 20-30 and Col. 6, lines 55-60). 

Re claim 19, Kori et al. disclose wherein the tungsten-containing presursor flow is 
stabilized. 

Re claim 20, Re claim 18, Kori et al. disclose wherein the tungsten-containing 
presursor is delivered to the reaction chamber in (b) in a dilution gas comprising argon 
(Col. 5, lines 20-30). 

Re claim 21, Kori et al. disclose wherein (d) involves using a CVD process (Col. 
6, lines 41-43). 



Allowable Subject Matter 

Claims 23-33 are allowed. 

The following is an examiner's statement of reasons for allowance: there is no 
disclosure in the prior art of the sequence of steps recited in claim 23. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michelle Estrada whose telephone number is 571-272- 
1858. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 571-272- 
2800. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained fi^om either Private PAIR or Public PAIR. 
Status information for unpublished applications Is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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